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2.3 Fabrication of electrodes and electrochemical techniques.
Three electrode system (Half-cell)
Prior to the construction of Hybrid capacitor, the performance of a single electrode was analysed in three electrode configuration. For fabrication of working electrode and to evaluate its electrochemical properties, a slurry composed of 80 wt % of active material, 15wt% of activated carbon and 5wt% of polyvinylidene difluoride (PVDF) binder were mixed with Nmethyl-2 pyrrolidinone (NMP) and pasted onto a pre-treated nickel plate, approximately 1x1cm 2 in size, at 80°C for 12h. The active material coated on Ni plate, AgCl/KCl and Pt foil in best ion rendering KOH (2M) electrolyte served as working, reference and counter electrodes respectively. The electrochemical tests (Cyclic voltammogram (CV), Galvanostatic charge-discharge (GCD)) were performed using CHI627A electrochemical analyzer.
Electrochemical impedance spectroscopy (EIS) was carried out by IMBEX ZAHNER impedance measurement unit, applying an alternating voltage in the frequency range of 100 mHz to 100 kHz. According to CV and GCD, the corresponding specific capacitance was evaluated by equation (1) and (2) respectively.
Where ∫ , I, m, V, ∆ and ∆ corresponds to integratethe d area of CV plot , current intensity (mA), active mass (g), scan rate (mV/s), potential difference (v) and discharge time (s) respectively.
Two electrode system (Full cell)
To explore the practicality of NiCoP2O7/g-C3N4 hybrid cathode, a full cell configuration was assembled in which activated carbon, NiCoP2O7/g-C3N4 hybrid and 2MKOH were utilized as an anode and, cathode and electrolyte respectively. The anode was fabricated by coating homogenous slurry, containing activated carbon, acetylene black and PVDF binder in a mass ratio of 8:1:1 on Ni plate and dried 80°C for 12h. The existence of equivalent charges between the electrodes plays a significant role in determining the performance of asymmetric supercapacitor (ASC). The mass ratio of the NiCoP2O7/g-C3N4
hybrid was set by charge balance equation (q+=q-). Also, the following equation represents mass balancing.
Where m, C (F/g) and ∆ was the active mass (g), capacitance and potential window respectively. Subsequently the electrochemical evaluation of ASC were explored by CV and GCD. By using the following equation specific capacitance (F/g), power density (W/kg) and energy density (Wh/kg) were calculated.
Where I, ∆ , ∆ and m were discharge current (mA), charging or discharging time (s), potential and total mass of the two electrodes respectively. 
